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an average of these rates--8,860 years--represents the time which has 
elapsed since the maximum cold of the last glacial epoch. 

Thus we find, that if any reliance is to be placed upon such calcu, 
lations, the time of the melting of the glacier need not be longer back 
than from 10,000 to 15,000 years ago. The conditions at that time 
will be treated of in our next lecture. I t  may be that as investiga- 
tions are carried further, they will result not so much in proving man of 
very great antiquity, as in showing how much more recent than usually 
supposed was the final disappearance of the glacier. Here, howevex, 
we are entering a field where many sciences meet and where each must 
help the other. 

A P P A R E N T  R A D I A T I O N  AND R E F L E C T I O N  O F  COLD. 

By PROF. CI-IARLES. F. HIMES, Ph.D., Carlisle, Pa. 

The explanation usually give~ in text-books of the depression of a 
thermometer in the focus of a concave mirror by a piece of ice placed 
in the focus of an opposite similar mirror, based on the inequality of 
exchange of heat between the bodies, seems so consistent with the 
theory of exchanges, that it is generally accepted with little reflection, 
and it is difficult to understand how any misconception in regard to it 
can arise. Occasionally, however, upon fuller examination, questions 
present themselves that seem quite perplexing. In a recent communica- 
tion to a prominent popular scientific periodical the statement of a leading 
eneyclopcedia, in regard to the experiment, is criticised as an "obvious 
error," and the theory of exchanges is called in question, and, in a sub- 
sequent communication by another, the difficulty is not very satisfac- 
torily disposed of. It  may be substantially stated as follows :--All 
bodies radiate heat, colder bodies only less than warmer ones, at a rate 
dependent for each one solely upon its temperature. Thus the ther- 
mometer before the ice is introduced radiates heat at a rate dependent on 
its temperature. The introduction of the ice into the focus of the other 
mirror in no manner affects this radiation, and consequent loss of heat, 
by the thermometer, whilst the ice oll the contrary, not being absolutely 
cold, radiates heat, which by reflection from the mirrors reaches the 
thermometer, and should, and does in a measure, replace the heat lost 
by its radiation; and yet in spite of this increment of heat the thermo- 
meter does not rise, but falls. The apparent radiation of cold in this 
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ease, and in all others, if carethlly examined, will be found to be only 
a case of substitution of rays of feebler intensity for some of those 
previously received by a body, whil~ the rate of radiation from the 
body, and consequent loss of heat, remains unchanged ; and by con- 
sidering the part the surrounding objects--the iuclosure--play in all 
such cases the apparent inconsistencies will vanish. When a thermo- 
meter has acquired a constant temperature in a room it is receiving 
and emittting equal amounts of heat. The sum of the radiations from 
th.e various points of the inclosure equals the radiation from the ther- 
mometer. I f  a body colder than the inclosure is now introduced near 
it, as a piece of ice, it will obstruct rays from numerous points, the 
nearer it is to the thermometer the greater the number, and will send 
its own feebler rays to the thermometer, whilst it will not in any 
manner affect the radiation from and consequent loss of heat by the 
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thermometer, and tile thermometer will fall because the amount of heat 
received will be less than that previously received, whilst that emitted 
remainsthe same. The introduction of a mirror, as ], in the figure so that 
the thermometer shall be in its focus, does not essentially modify the con- 
ditions. The mirror cuts off, it is true, rays from many points of the 
inclosure, but the thermometer remains unaffected, because rays are 
substituted from other parts of the inclosure, by reflection from the 
mirror~ which did not reach the thermometer before. Thus 
rays from A, C, Jg, are cut off fi'om the thermometer T, but are 
replaced by rays parallel to the axis of the mirror from A ~ and 2~, 
whilst that from C is replaced by one from T normal to the mirror. 
By the introduction of a second mirror, 2, parallel to the first, the~ 
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rays from A t and B t will also be obstructed, but will be replaced by 
others, as from A" and B ' ,  that pass through the focus /o f  the second 
mirror, and are consequently reflected parallel to its axis, and therefore, 
by the first mirror to the thermometer. I f  a body is placed in the 
focus , /of  the second mirror, it will obstruct the rays from A"  and B "  as 
well, and will send its own rays along the same lines to the mirror, 
which will reach the thermometer, by reflection from the first mirror; 
if the body is colder than the inclosnre, as a piece of ice, these rays 
will be feebler than those from A"  and B'~ whilst the thermometer will 
radiate at the same rate as before, and the thermometer will fall ; if it 
is hotter than the inclosure, for similar reasons, the thermometer will 
rise. The preceding discussion of an ideal case omits, of course, many 
factors involved in the actual experiment, as absorption by, and radia- 
tion, from the imperfect reflectors, direct radiation from the body to 
thh thermometer, etc. Allusion to these, whilst unnecessary, would 
have complicated the discussion and would have tended to withdraw 
attention from the feature of the phenomenon to which ~it was in- 
tended specially to d~rect it. 

A S I N G U L A R  CASE OF CORROSION OF STEEL.  

By PROF. CHAS. E. M]UNROE, U. S. l'~. A. 

Through the kindness of Chief Engineer Farmer, my attention has 
recently been called to the appearance of two cold chisels found in the 
U. S. S. Triana in 1874, and which have since been preserved in the 
Department of Steam Engineering at tlle Naval Academy. These 
chisels were taken from the channelway leading from the jet condenser, 
and they were located between the foot valve and the air pump. Both 
chisels were of steel throughout, hs was proved by tempering the head. 
For use, of course, only the points ]lad been tempered. During the 
time of exposure to the action of the salt water in the channel- 
way the chisels were deeply corroded, but the corrosion was 
confined entirely to the soft meted, the tempered points not being 
attacked in the least. The corroslon was deepest at the line of contact 
between the tempered points and tile untempered metal of the haft. 
The line of immersion, on tempering, is as distlnctly marked as if 
drawn with a shading pen. Since meeting with these chisels, I have 


